Measurements Frequency of cannabis use coded as daily use, weekly use, less than weekly use and non-current use; socio-economic status (SES) as measured by personal income and educational level. Finding There were significant differences in changes to levels of cannabis use between SES groups. Among participants who completed high school, the probability of daily use decreased from 0.014 to 0.009 (P < 0.001), and the probability of weekly use decreased from 0.025 to 0.017 (P < 0.001). These probabilities remained stable for participants who did not complete high school. The probability of weekly cannabis use decreased from 0.032 to 0.023 among participants with middle level income (P = 0.004), and from 0.021 to 0.013 among those with high income (P = 0.005). There were no significant changes 
INTRODUCTION
In many developed countries, socio-economic status (SES), measured by educational level, income and occupation, is a key social determinant of substance use and its associated adverse health outcomes [1, 2] . For example, in the case of alcohol consumption, people of low SES do not drink more than their high SES counterparts, but bear a disproportionately higher burden of alcohol-related harms [3] . Men and women with lower income and education are at 66% and 78% higher risk of alcohol-related mortality, respectively [4] . Individuals with lower education are two times more likely to develop alcohol use disorder and six times more likely to have comorbid alcohol and mental health problems [5] . For tobacco use, adult smokers with lower income smoke more frequently and are less likely to quit successfully than higher SES smokers [6] . The mechanisms contributing to the socio-economic differentials in substance use are complex and multi-faceted. People with a low SES background may face more day-to-day life stressors, and use substances as a coping strategy [7] . There is also evidence to suggest they may be more focused on the present than the future [8] , and this tendency has been shown to be associated with increased substance use [9] . Disadvantaged substance users have also been shown to receive less social support for quitting [10] and have a lower level of treatment adherence [11] .
The majority of studies of SES and substance use have focused on tobacco and alcohol, and there has been much less research attention on whether the SES disparity in cannabis use has been widening, such as that for tobacco [12] . Cannabis is the most widely used illicit substance globally and in Australia [13] [14] [15] . Cannabis users often report relaxation, euphoria, increased sociability and sexual pleasure as the main positive effects [16] . Despite its low risk of overdose and low perceived risk of harm, there is strong evidence to suggest that recreational cannabis use is associated with a range of social and health adverse outcomes, such as road traffic injuries, lower educational attainment, cannabis dependence, poor mental health, chronic bronchitis and cardiovascular diseases [17] .
In Australia, national surveys have shown that cannabis use has been declining since the millennium [18] . In 2001, approximately one in eight Australians reported using cannabis in the past 12 months [19] , and this figure decreased to one in 10 in 2013 [14] . It is unclear whether this decline has been consistent across all SES groups. Research on tobacco, which is associated strongly with cannabis use and dependence [20] , indicates that the decrease in tobacco use has differed by smoker SES, with the result that smoking prevalence and health burden has been concentrated increasingly within the lowest SES groups. Hiscock et al. [21] found that overall smoking prevalence in the United Kingdom declined between 2001 and 2008, but similar declines were not observed among disadvantaged subpopulations. A similar diverging trend was also evident in the United States. Among people in the United States from the highest income quartiles, smoking prevalence decreased from 34% in 1971 to 14% in 2002, but there was only a modest decrease in the lowest income quartile from 44 to 37% [22] . Recent studies [23, 24] suggested that the evolution of cannabis use was similar to the smoking epidemic and that cannabis use would be concentrated increasingly in the low SES group, while use among the high SES group decreased.
The key aims of this study were to (1) test if changes in levels of cannabis use between 2001 and 2013 differed by SES groups; and (2) estimate the probabilities of cannabis use by SES groups in 2001 and 2013. Data were drawn from the largest nationally representative survey on drug use in Australia. We operationalized SES as individual income and educational level. Individual income was used because economic indicators have been shown to be the strongest SES indicator in health research [25] ; educational level was used as another SES indicator because it was a key determinant of an individual's occupation and economic circumstances [26] . To our knowledge, this is the first study in Australia that has examined the differential trends in cannabis use across SES groups.
METHOD

Design
Data from the 2001 and 2013 National Drug Strategy Household Surveys (NDSHS) were used for this study. The NDSHS is the largest nationally representative drug use survey in Australia and is conducted every 3 years. The NDSHS is conducted in all Australian states and territories, and was designed to be representative of the Australian population aged 14 years and above. The 2001 survey was the first survey that used consistent measures of cannabis use and the 2013 survey was the most recent survey with available data. Changes in cannabis use were steady throughout the five waves of the survey [18] , so to facilitate analysis and interpretation we used data only from the 2001 and 2013 waves.
Sample
In this study, participants aged 18 years and above were included. The sample size for the two surveys were 23 642 (mean age = 45.13; 56% female = 2001 survey) and 21 353 (mean age = 49.74; 56% female). The response rates were 50 and 49%, respectively, and these rates were comparable to other Australian and international surveys of alcohol and drug use [27, 28] . The data were weighted to adjust for any disparity arising from its implementation, and to align the samples with the Australian population [14, 19] .
Procedure
The NDSHS is conducted under the governance of the Australian Institute of Health and Welfare Ethics committee. Access to the survey data by the Centre for Youth Substance Abuse Research was approved by the Australian Social Data Archive and by the University of Queensland Human Research Ethics Committee. For each wave of the NDSHS, households were selected randomly using a multi-stage stratified design based on statistical local areas [29] , with oversampling for small geographical locations. In 2013, data were collected uniformly through 'drop-and-collect' questionnaires -interviewers dropped a paper survey for selected household to complete and arranged a time to return to collect the completed survey from that household; in 2001, 85% of the data were collected through this method, and 15% were collected through face-to-face interview and computer-assisted telephone interview. The small differences in data collection methods were unlikely to have had any meaningful impact on the results. We have conducted supplementary sensitivity analyses by including only participants whose data were collected through the drop-and-collect method. Results from the sensitivity analyses were similar, and the same conclusion was reached. Therefore, the full sample was included for higher estimation accuracy. Detailed descriptions of the sample characteristics and collection procedures can be found elsewhere [14] .
Measures
Outcome
Measures of cannabis use were derived from two items: 'Have you used marijuana/cannabis in the last 12 months? Yes/no' and 'In the last 12 months, how often did you use marijuana/cannabis? Every day/once a week or more/about once a month/every few months/once or twice a year'. Responses from these two items were recoded into a frequency measure: 0 'Non-current use (no cannabis use in the last 12 months)', 1 'Less than weekly use', 2 'Weekly (less than daily) use' and 3 'Daily use'.
Predictors
Educational level was measured using the items: 'What is your highest year of primary or secondary school you have completed?'. Participants could choose a response from 'Did not go to school', 'Year 6 or below' up to 'Year 12 or equivalent'. Responses were dichotomized into 0 'Not completed high school' and 1 'Completed high school'. High school completion is a relatively easily identifiable marker that has been shown to have a strong association with substance use [5] . Dichotomization was necessary to ensure sufficient cell sizes in each category (and hence sufficient statistical power) for further analysis.
Personal income was measured using the item: 'Which of the following groups would represent your personal annual income, before tax, from all sources?'. The response categories were different between the two surveys. In the 2001 survey, the responses ranged from '$1-2079' to '$78 000 or more'; in the 2013 survey, the responses ranged from '$1-7799' to '$104 000 or more'. To resolve the issues of varied income categories across the two surveys, the lowest and highest 20% (approximately) of participants were coded into low and high-income groups, respectively (in the 2001 survey, the percentage of the low and high categories were 21.0 and 21.4%; the corresponding percentage in the 2013 survey were 23.0 and 21.7%). The final analysis variable for personal income was coded into four categories: 0 'Low', 1 'Middle', 2 'High' and 3 'Not stated'. To evaluate the robustness of our results, a series of sensitivity analyses was conducted with different cut-offs (e.g. 30%), with consistent results found. To facilitate interpretation, only analyses using the 20% cut-off are reported.
Covariates
Socio-economic advantage/disadvantage for areas was based on the Socioeconomic Indexes for Area (SEIFA) scores [30] . SEIFA scores were categorized into quintiles based on population census variables related to disadvantage, such as low income, low educational attainment, unemployment and dwellings with motor vehicles.
Cultural background was not measured consistently between the two surveys. Therefore, a proxy measure based on language spoken at home was used (0 'Only English spoken at home' and 1 'Language other than English spoken at home').
Analysis
All analyses were conducted in Stata 13 [31] . The svy command was used to estimate weighted prevalence statistics, the corresponding confidence intervals and subsequent regression models while accounting for the complex survey design.
To examine whether the trends of cannabis use varied across educational level (completed high school versus not completed high school) and income level (low, middle, high and not stated), a multinomial logistic regression was conducted with the frequency of cannabis use as the dependent variable. The category 'Non-current use' was the reference category in this analysis. The key terms of interest were the year × educational-level interaction and the year × income-level interaction. A significant interaction would indicate that the change in cannabis use varied across educational level or income level. After the multinomial logistic regression, a series of follow-up analyses was performed using the margin command to examine trends in cannabis use across education and income level. The effect of age, gender, cultural background and socioeconomic index for area (SEIFA) were adjusted for in the regression analysis.
RESULTS
Prevalence of use by year and each of the independent variables is shown in Table 1 . In general, there was a decreasing trend in cannabis use across gender, income level, educational level, cultural background and SEIFA quintiles.
Results from the multinomial logistic regression are shown in Table 2 . The year × educational-level interaction was significant for the comparison between all three levels of cannabis use and non-current use. The year × income interaction was not significant for the comparison between non-current use and daily use and between non-current use and less than weekly use, but was statistically significant between non-current use and weekly (but not daily) use. These interactions indicated that the change in all levels of cannabis use varied across educational level and that the change in weekly use varied across income level. As the interactions were significant, the main effects of year, income level and educational level were not directly interpretable. Further follow-up analyses were conducted to examine the effect of educational level and income level on cannabis use by year. Table 3 shows the predicted probability of different levels of cannabis use × year × educational level. These probabilities were calculated from the multinomial logistic regression by combining the regression coefficients for the main effect of year and educational level and their interaction effect, averaging across other independent variables. This set of analyses indicates that for participants who had not completed high school, there was no significant change in daily use and weekly use. There was a significant increase in less than weekly use. For participants who had completed high school, there was a significant decrease in daily use, weekly use and less than weekly use. Table 4 shows the predicted probability of different levels of cannabis use × year and income level. There was a significant decrease in daily use among the middleincome group and a significant decrease in weekly use among the middle-and high-income groups.
DISCUSSION
In this study, we examined disparity in cannabis use across SES groups, and investigated whether the disparity widened between 2001 and 2013. Our findings indicated that, overall, people with low income and education were more likely to report using cannabis daily or weekly, and this disparity widened during the past 12 years of the study period. While previous studies have documented a decline in cannabis use in the last decade [18] , the present study showed that the decline was driven largely by people from the higher SES groups. For example, the probability of being a daily user remained unchanged for individuals who had not completed high school, while it fell by more than 30% for individuals who completed high school education. Cannabis use, and daily use in particular, is associated with a range of negative health outcomes. In the last two decades there has been a secular trend towards higher education, with a lower percentage of the population not completing high school. In addition, the potency cannabis has also increased greatly due to improvements in cultivation methods [32] . Our findings of diverging trends in cannabis use suggest that there is a widening of health inequality, and that the burden of problem cannabis use may be concentrated increasingly among a smaller group of disadvantaged users.
Research on the diverging trends in cannabis use across SES groups is very limited. It was also beyond the scope of this study to investigate what prompted this trend. From what is known from the literature on smoking, there could ***P < 0.001; **P < 0.01; *P < 0.05. OR = odds ratio; CI = confidence interval.
be a range of factors working in concert to widen the SES gap [6, 21] . For example, people from a lower SES background are more likely to have higher social and environmental exposure to various substances, have more peers who use substances [6] , less likely to adhere to treatment [11] and less likely to succeed in quitting smoking than those from high SES backgrounds, despite being equally likely to make a quit attempt [33] . Their social environment may normalize substance use and make it more difficult for health promotion messages to produce behavioural change. People with lower SES backgrounds may have a higher level of substance dependence [34] , partly because of an earlier onset of use, making cessation more difficult. People from low SES backgrounds may also face more stressors in their daily lives, which could trigger and perpetuate tobacco use [6, 35] . Some research has suggested that disadvantaged smokers were more likely to focus upon current matters than future issues [9] . P-values for the comparisons between 2001 and 2013; *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.10. CI = confidence interval. Therefore, the large body of health promotion messages that focus upon future health might be ineffective for disadvantaged smokers. The association between low SES and smoking is also likely to be bidirectional-while people with lower SES background were more likely to become smokers, expenditure on cigarettes makes up a much higher proportion of income among disadvantaged smokers, limiting financial resources that could otherwise be spent on opportunities for increasing wealth, such as training and education. Smokers living in extreme poverty might even substitute cigarettes for food. In the United States, the smoking rate is much higher among families who struggle to buy food, compared to other low SES families [36] . These findings from the smoking literature might be extended to cannabis, given that tobacco use and cannabis use are correlated highly [20] . However, more research is required to examine the generalizability of these findings in the context of cannabis use, and whether these factors have changed over the study period.
Limitations
Although the data were from the largest nationally representative sample, this sample is not without limitations. First, the NDSHS responses are based on selfreport, which has the potential for under-reporting. However, a recent study has demonstrated that it is unlikely that rate of under-reporting has changed substantially across the five waves of the survey, and the NDSHS survey estimates have been found to be reliable sources of data for monitoring trends [37] . Secondly, as the NDSHS is by definition a household survey, it excludes individuals without a fixed home and therefore fails to capture some high-risk cannabis users, such as homeless individuals and those in transient accommodation or institutionalized settings. Excluding these high-risk individuals is unlikely to negate the current findings. Indeed, it is likely that these high-risk individuals would come from the lowest SES group, so our findings are likely to be a very conservative underestimate and the actual disparity may be larger. Thirdly, the response scale for the income measures of the 2001 and 2013 survey were different. Therefore, we used percentile cutoffs to code income into three levels-low, medium and high. While the percentiles did not match exactly, they were deemed close enough for inference and they comprised the best data available. In addition, we performed a series of sensitivity analyses using different cut-offs and the same conclusion was upheld. The change in response scale is unlikely, therefore, to have affected our conclusions substantially. Fourthly, because the rate of high school completion increased during the study period, the value of a high school diploma might have decreased. However, our analyses adjusted for year, personal income and the year × personal income interaction. Unlike high school completion, personal income was defined so that the 'low-income' categories represented the bottom 20% of people in the population in each year. The interaction effect of the year × personal income was significant, and the year × high school completion was also significant after adjusting for the year × personal income interaction. Therefore, the potentially decreasing value of a high school diploma is unlikely to explain fully the widening gap in cannabis use between participants who did and did not complete high school.
CONCLUSION
Although there was an overall decline in cannabis use, the decline was driven largely by the higher SES groups. For people with lower income and/or lower education, rates of cannabis use remained largely unchanged. Given that cannabis use is associated strongly with a range of adverse health outcomes, the divergence in rates of cannabis use might indicate widening health inequality in the experiencing of problems related to cannabis use.
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